Introduction
and utility maximization by means of latent classes. 1 First, we empirically study the determinants 48 for both choice behaviours by means of a membership function explaining the membership prob-49 1 Note that the conventional approach to applying latent class models in transportation is to assume that classes differ in terms of tastes and/or preferences, in the form of estimable parameters which differ between classes (e. (2) This is the very familiar logit probability of choice that McFadden (1974) showed to be consistent 138 with a choice process guided by utility maximization. In our context the RR approach postulates that, when choosing between alternatives, deci-143 sion makers select the traffic calming scenario that minimizes anticipated regret as represented by 144 the alternative not selected. Conceptually, the level of total anticipated regret that is associated 145 with each alternative i is composed of two parts, similarly to what described above for the utility maximization approach. There is a systematic or observable part of regret, and an unobservable 147 idiosyncratic component, which is assumed to behave in a stochastic fashion. This question can be answered along two lines: a first approach is using synthetic data, where Given that respondents to our survey can choose according to either a RU or a RR paradigm, we 206 assume that within any given sample of respondents, we observe a mixture of panels of t observed 207 choices. Each of the total n panels can be assigned-up to a probability-to one of the two latent 208 choice-behaviour groups. One group produces responses by systematically engaging in a choice 209 behaviour more consistent with RU, while the other appears more consistent with RR. We hence 210 propose below a discrete mixing model between the two behavioural classes.
211
As mentioned in the introduction, most previous studies estimate two separate MNL models,
212
one for RR and one for RU, and then proceed to compare the two models. In this study we follow .
Membership probabilities for each latent class c are defined according to a multinomial logit pro-228 cess as:
where z n is a vector of co-variates characterizing respondent n, and γ is the vector of associated 230 parameters subject to estimation, while α c is a class-specific constant. In estimation, for identifi-231 cation purposes only C − 1 set of coefficients can be independently identified. For one arbitrary 232 class c the vector α c ; γ c = 0, so that e 0 = 1 and the probability of class membership for c is:
The unconditional probability of a sequence of choices can be derived by taking the expectation 234 over all the C classes:
.
(9)
The above equation represents the choice probability as described by a LC model within the RU framework. Since our objective is to consider the contribution of choices conducted under both the RU the RR frameworks, it is necessary to extend the equation (9) to account for the RR minimization. This can be achieved by defining a 2 classes LC model in which the choice probability within each class-Pr (y n |c)-is defined by one choice paradigm (i.e. RU from equation 2 and RR from equation 5). Putting together the two sources of choice behaviour we obtain the following unconditional probability of a sequence of observed responses:
where 0 ≤ π V ≤ 1 and π R = (1 − π V ) are the membership probabilities for the RU class and the RR 236 class respectively. The first term in equation (10) is described by a RU-MNL and that in second 237 term is determined by a RR-MNL (see equations 1-5). So, within each behavioural class it is reasonable to expect a degree of heterogeneity of taste.
240
Apart from extending this model to the investigation of determinants of class membership, we 241 also allow for taste heterogeneity within each class. Since these are behavioural classes, and 242 not taste heterogeneity classes, ignoring unobserved taste heterogeneity would imply a potential 243 specification bias as we know from the overwhelming evidence reported in the literature that such 244 heterogeneity is likely to be present in most choice data.
245
In order to extend equation (10) to a specification accounting for such a pervasive phenomenon 246 we also estimate a model which addresses continuous heterogeneity of taste across respondents Pr
Pr RR nit f (θ) dθ,
in this model the first class is described by a RU-RPL and the second class is based on a RR- predicted proportion of the sample that would support a given policy scenario at a given cost. In 263 our context the quantity of interest is the maximum amount that still triggers majority support by 264 residents for a given scheme (e.g. 50 percent). We propose this as an estimate of the welfare change associated with that proposal and for those adopting that choice paradigm. 4
In practice this involves the computation of posterior coefficients for each individual respon-267 dent in the sample, conditional on the pattern of observed choices, which can be achieved by served sequence of choices can be approximated by simulation as follows:
where q denotes the generic draw of a random coefficient, and Q the total number of draws, and 
where Pr RU nit is the logit for utility maximisers given the conditional individual posterior coefficients 286 computed in equation (12) and Pr RR nit is that for the regret minimizers,obtained using equation (13). As an empirical illustration of the approach we use data from a choice experiment designed 295 to elicit preferences for traffic calming projects amongst residents of a rural town in Northern
296
England, namely Sherburn.
297
The factors used in the experiment were three traffic calming outcomes, namely (i) reduced In each choice task, respondents were offered two profiles based on this attribute set plus one describing the status quo, and were asked to choose the one that they most preferred. The choice 304 experiment proposed eight choice tasks to each respondent using a randomised set of profiles from 305 the full factorial. for crossing the road could be either short (1 minute) or long (3 minutes).
312
Interviews were conducted in respondents homes by trained interviewers. Respondents were 313 asked to listen to tape recordings of traffic noise played at each of the three decibel levels. They 314 were advised that sounds levels represented noise conditions at the kurb of the main road. The 315 alternative approach of using a verbal representation of decibel levels associated with traffic noise 316 is clearly inferior to that of exposing respondents to traffic noise recordings played at the actual 317 noise levels specified. A further advantage of this approach is that the use of actual road noise 318 better describes the non-linear increase in volume associated with 10 unit increases on the loga-319 rithmic decibel scale. 5 Finally, the aesthetic effects associated with the basic and improved design 320 were illustrated by means of pictures of existing Traffic calming schemes.
321
Prior to the implementation of the surveys physical measurements of noise, speed, and poten-322 tial severance, expressed as average time to cross the trunk-road in the town centre, were taken so 323 as to objectively establish prevailing status quo conditions. A combination of focus groups and 324 informal interviews with local people were also carried out to investigate the negative impacts of 325 traffic at each site. These investigations were also used to inform questionnaire design. While many issues were discussed, those worth mentioning include the phrasing employed to describe 
359
We first present the two model specifications that fit a given choice behaviour to the whole 360 sample, and then move on to those specifications that consider the collection of choice sequences 361 to be a discrete mixture of both choice behaviours, RU and RR, up to mixing probabilities that are 362 to be estimated. According to the RU-MNL, town residents would have a positive preference for a traffic calm-369 ing scheme characterised by shorter waiting time for pedestrians to cross the trunk-road that splits 370 the town, as denoted by the positive and significant coefficient for the dummy of a shorter wait.
371
They would also value the aesthetically improved version of the traffic calming scheme (Beauty), 372 as denoted by the sign and significance of the coefficient for the respective dummy variable. On the other hand, traffic calming schemes characterised by high level of noise and those that allow
Conclusions

576
Our empirical investigation of two probabilistic decision processes into separate and integrated 577 models suggests that a substantial share of our sample of town residents expressed a choice pattern 578 of traffic calming schemes that is better explained by RR minimization than RU maximization, al-579 though the majority provides choice patterns consistent with the latter. In modelling, we showed psychology. These modifications produce a better fit to the data, suggesting that the inclusion of 592 these elements improves the realism of the mathematical models used to explain observed choice.
593
A novel finding is represented by conditioning class behaviour membership on socio-economic sures on the entire composition of the choice set, benefit estimates in the RR framework are not 602 amenable to close-form derivations. We hence computed the maximum monetary amount resi-603 dents are willing to spend for the proposed traffic calming scheme which is still sufficiently low 604 to be afforded by the majority of residents at the local council level. These benefit estimates are 605 applicable to RU and RR probabilities alike and therefore to their mixtures. Benefit estimates are 606 highest for the proposed reduction of noise and larger for the proposed aesthetic improvements 607 than for the proposed reduction in waiting times for crossing the trunk road separating the two 608 parts of town.
609
We believe this empirical study moves the frontier of choice modeling towards a more realistic 610 understanding of both observed choice and how to use formal models of choice for benefit estima-611 tion. The provision and funding of local public goods is often cause of heated debates in public 612 policy. We are hopeful that improvements in the modeling of the sources of potential economic 613 benefits for the collective can better inform this important policy arena. economics, Rotterdam, Netherlands. 
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